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(54) RETARDATION FILM AND RETARDATION PLATE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a retardation film 
with a high R value of 400 nm or 550 nm. 
SOLUTION: The retardation film uses a resin comprising 
a recurring unit expressed by formula (1), a recurring 
unit expressed by formula (2), a recurring unit having a 
partial structure expressed by formula (3), and a 
recurring unit expressed by formula (4). In formula (1), R 
expresses an aliphatic hydrocarbon group or an aromatic 
hydrocarbon group with the carbon number of 1-20, X 
expresses oxygen, sulfur or selenium and phosphonate 
residuals with different R or X can be contained 
together. In formula (2), R' is selected from families 
independently comprising a hydrogen atom, a halogen 
atom, the aliphatic hydrocarbon group with the carbon 
number of 1-20, the aromatic hydrocarbon group with 
the carbon number 1-20 and a nitro group, and Y is 
selected from families comprising a single bond, an 
oxygen atom, a sulfur atom, an alkylene group and an 
alkylidene group, etc. In formula (3), R" is selected from 

families independently comprising the hydrogen atom, the halogen atom, the aliphatic 
hydrocarbon group with the carbon number of 1-20, the aromatic hydrocarbon group with the 
carbon number of 1-20 and the nitro group. 
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tf* (7) £SEL. *^**<i:a*#*«it36<#6*L 

[0037] *nm<Mmm7 
>*»i«#frtrBj&<9 1 *iu%ja±o)ftt. aia#f^M 

I*. 

[0038] 3teJ3 % BiRl (R (400nm) (5 
5 0nm) ) aHiffi^^UAOT g lift < «<&ttffl|C 

Btt^MTiyTgiootai, *y»*L<i*i 

2 0%KI±&CT*&«. 
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[003 9] *«HWnii. Tg£l 20°C~240°C 

a)«sH-e=i> hp— ju-c?^*a<. ffl^icjccx, 130 

-2 2 0°C<D«5ISj&<»*L <ffll*6*U it»*L<li 

1 7 0-20 5°CTffll^tL^)o 

[0 0 4 0] *f6BH<Dfiffla^-f^AI4!jE*Ja±lcaJB 

[004 1] **BflO)fiffl«'7-f^AI42BflT?*SCt 
#*?£L<. 'v-Xtt3%J5TF* £5fc*li2ia^li8 0% 
10 ia±^fc£Z<t#»£L^ 0 *fc**W<D(MBB:7*JU 
AI*&fer&§;i<t*<#£L<. ft&Jt (AY I) T 
2. OiaTtSSCt^K, ££>lc|£0. 5J*IT 

--Xfit (*ffi) il4 % B«X*ffi«J I 
S K7 1 O 5IC*Ct-^(D-r?fe^)o 

[0042] 3E (i) -eaaFttftft**©"; >ik?±(d 

;u, ^h+v7i-Jk x Kv7i-Jk x^;u % 

c*tf>s d) -c?***t**X7h>ll»»*«ja-#-** 
;u^X7h>K. n-^^u?hX7h>K. -fv^;u/hx 

tt. ^>v;u7t-xX7^>K. ^pp^^;u7t-xX^>M. V 
<7pp> ^;u^X/h>it. ^P^^U/fcX/txVlt. v 
30 :?p^ep< ^;u*x*:>i^ 2-<7PPx^;u7t-xX7ft> 

K 2-V^PPX^;U^X7t^>K. 2-^D : EX 

^;u*X7tx>B§. 1, 2-v^P z Ex^ju^X/n>M. 

3-^PP^Pe^7tNX7^>i§. 2. 3-V^PP^P 
t°;U7hX^>SS3 -^P^E^P tf;U^X7^>K. 2. 3 
-V^Q^E^P t°;U7^X7t^>K. 2-i7DD-1->f 

;ux^;u^X7tx>iS. i. 2-y^DP-i->f;n 
^■ju^x^>^, 2-^p^e— i ^;ux^;u*X7t-v 

1. 2-v^ r P I E— 1 — > ^JUX^JU7txX7h> 
^ s 4-^7PP^^;U7nX7t-x>i§. 3. 
40 ^;U^X7h>^ 4-^P^E^^;U^X^>gg. 3. 4 
-V^P^ET^UT^XTt^Bg. 3-^PD- 1— *=f-)\, 

Pbf;i//hX7n>i§. s-^p^e- i >^;u^Ptf;u^x 

*>Bt. 2. 3- v^P^E- i -> ^U*X7t-v>lt, 1 

-^pp> ^;u^p tfju/t^x^>ig. 
Ouu* =i-)i,?u e^umx7t-x>ig. i-^p^^^^u^ 
p tf;u*X7h>i§. i -^Dt- i -^p^e^ =?)\,^u 
tfjU7hX/h>^ 5-^po^<>T;u?nx7n>i$. 4. 
5-v^pp^>^^U7hX7h>B§. 5-^p^e^>^;u 

50 7}-NX7h>ig. 4. 5-v^P^E^>^JU^X^>ig % 1 
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*X*>I£. 3-t KP*i/^n en>*X*>I^ 4- 
t KP+v^JU7hX7h>B§. 5-t KD+i/'Of^ 
*X/tx>i£. i -7 5/ >^;u*X7tx>i£ % 2 -7 5 y 
x^;u*X7tx>g£. 3-75/ t°;U/t>X7t->>BS. 4 
-75/ ?^u*A/t->>i£. 5-7 5>"<>^U7txX7tx 
>B§. >^;u^^>^^u*X7h>SS, /^;u^/J-x^;u 

^;u^^-x^;u^X7t>>BS. x^u^vj-^p e^U/frx* 10 
>B§. :/Ptf;u^>^u*x*>gL ^Pbfju^^-x 
^;U7nx^>M. :?^JU^;*^u*X7tx:>8§. ^x- 

JL7|?X/fc>l£* 4-^PP^x-JU7^X7|^>^. 3. 4 
-V^PP^x-JU7hX7t^>K. 3, 5-V^DD7i 
-JU^X/t^lg. 4-^P^E^x -jU7^X/h>i§. 3. 
4-^P I E^x^;U7t^X?n>^ 3. 5-^P^E^x ~ 
JU*X*:/BL 4-* h+v7i -;U7hX7t^>BS. 3. 
4-v/ h+v^x-;U7txX7t^>lt, i_-J-;7^U7hX 
2— ^^U^X/t^K. ^<>v^7txX7^> 
4-^P^x -jU>^jU7tsX7n>|$ % 3, 4-v 20 

^p^e^x -;u/^;u7hX7h>K. 3. 5 - v p ^ ? 
x -;u/^ju*X7t^S$. 2-^x -;ux^;u7hX7tv> 

HL 2-(4-^P : E^x -;U)X^;U7t-xX7^>BS> 2- 
(3. 4-v?P^:7xX;U)X^;U7fxX7ft>B&* 2- 
(3. 5-v:?P^37x— ;U)X^;U;fxX*>It. 3-37 
x^JU:7PfcfJU/frX*>»* 3-(4-^P : E7i-Jl) 
^P t°;U7t^X7t>>M. 3-(3, 4 -V^P^E^x 
3^P tf;U7txX^VK. 3-(3, 5 -V^P^E^x -JU) 

^pe;u7t-xX7^>s§> 4-^x^;u^^;u7t-xA7^>K. 

4-(4-^P^E^x —)ls)Z?T)ls<kXfc>M. 4- 30 
(3. 4-v^P^E^x-;U)^^;U/t>X^>K, 4- 
(3, 5-v^P^E^x-JU)^^;U7txX7tx>K % 2— e 

U v;u7t-xX7t-v>Bg. 3 -eg v;u7tx^7n>K. 4 -eg 
v^X/t^K. 1 -tfpg yy >^;u7hx^>SS, 1 
— tfp'j vyx^b7t->x^>ig, 1-ep'jv/^Pt 0 
;u*x*>it % 1 -t°pg v/:?^u*X7h>i$. t°p 

— ;U- 1 -7t-xX7ft>S§. tfP— ;U-2— 7hX7t>>K. tf 

P— ;U-3-7t^X?fx>Bt, : 3 L ^-^x>-2— 7hX7h> 

»* ^^-^x>-3— 7hiX7h>BS. S^7>-2— *x 

X*>St* ^^>-3— 7t-xX7t->>B§ % t — JUt>Xtx> 

[0043]^:, C*L&*X*>»tt-tO)Ktt-(b!|ja. 
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y»*L<l±2 5^;U%JaT. * ^f^»^L<li1 O^E 
[0045] 5t (2) -eS£*l£2ffi?x/— 

MJflt^t § 2 fiffi? x / -jus*(*MiciHst-* t . 

1, 1-t*X (4-tKD+v7i-Jl/) 1. 
1-t*X (4-tKP+>7i-« x£>, 1, 1 - 
t*X (4->^JU-2-t 

1, 1 - ex (3, 5-yyfJl,-4-tKP + y7i 
— 2, 2 -ex (4-tKP + y7i- 
){,) -4->^jU^>^ > N 1, 1 - ex (4-tKP 

^•v^x-JU) y^n^>, i, i-ex (4-t 
KP^rv37x-;U) y^P^X 1, 1-ex (4 

-tKD + y7ii;H V^P7h^7^>. 2, 2 -eX 
(4-tKP+y7i-/H ZfU/<>^ 2, 2 -ex 

2, 2-ex (3. 5-v/^U-4-t KP + y7x 

zfa/i> % i, i-ex (4-t KD+v7i- 

;u) -i-7i-jh$>, i, i-ex (4-tKP 

+y7i-^) -2-X^;U^+tf->. 2. 2-ex 
(3-37x"jU-4-t KP + V^x~JU) ^P/O. 

1. 1 -t^X (3-/ ^;U-4-t KP+y7i 

4, 4' -t*7xy-;k 2, 2-t*X (4- 
t + 1, 1 -t^X (4-tK 

u**s?jl—)\,) -2-> ^ju^p/^> % i, 1 - ex 

(4-t KP*v7x-;i/) - i -?x -;u/£>. 

2, 2-eX (4~tKD+y7i-il,) 

1, 1 -t*X (3->f JU-4-t KP+V7I-JI/) 
V^P^-9-X 2, 2-t*X (3-7'j;U-4-t K 
P*v7i-W ~fUjV^ % 2, 2-t*X (3-^7^ 
Pejl/-4-tKn + v7i-JU) ^P/^>. 2, 2- 
t*X (3 - t e r t -^JU-4- t KP + y7i- 
;U) ^D/^, 2, 2-t*X (3-sec?fil/-4- 
t KP + y7i-il/) 3^P/^>. ex^xy— >U^P — 
1, 1 -ex (2->TJU-4-t KP + V-5 
- t e r t -^fiUiUl/) -2->^;U^P/^>. 

4, 4'~C1. 4-^x~u>-ex (2-^peu 
t» 3 -ex (2-/^ ju^xy — ;u) % i, i-e 

X (3-7i3-4-tKP + y7HJI/) v^P'n 

4, 4'-ytKP+y7i-;H-f;k 
1, 1-ex (2-t KP+y7xzW 2, 
4'-/f L/>tfX7x;Hk 1. 1-t*X (3-/ 

^-4-tKP+y7x2JW 1, i-ex 

(4-tKP + y7i3) ^P/^>. 1, 1-ex 
(2-t KP+V-5-y =f)WjL -JU) x£> % 1, 
1-ex (4-t KP*y7x —)[,) - 

1, 1-ex (2-t KP + y-3, 5-y/f 
1, 1-ex (4-tKP+y7 



( 10 ) 
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x - no v^d^>^>. 1. i-ex (3-y^ju- 

4- t KO+v7i-;L-) V^D^>^> S 3, 3 - e 
7, (4-t KP+V7I-JI/) 3, 3-t*X 

(3~>fJl/-4-tKP + v7i-Jl/) 

3, 3-t*X (3, 5-V>^JU-4-t KD+i/7i 

-;u) 2, 2-ex (2- 1 Ko+v-3, 

5- v^^;U^x Zfa/<^^ 2, 2 - ex (4- 

tKn+v7i-w 1. i-ex (3-^^ 

;i/-4-tKP+v7i-« - 1 -?x ~;ux£ > v 
1. 1~ex(3, 5-v>^JU-4-t KP+v7i 10 
-;u) v^p^+-9->. 2, 2-ex (4-tKP+v 
:7xXjU) -r^)>, 1, 1 - tfX (4- 1 KP+v7i 
-JU) t"* 1. 1-t*X (2-t KP+V-3- t 
er t-^fjl/-5-yf^7i-Jl.) > £ 1, 1 
-t*X (4-tKP+i/7i-W v7i^l/^$X 
fj^>v7iy-Jk 1 . (3-t e r t- 

^-4-t KP + v7xZj|x) v^P^+t>, 
1 , 1 - ex (2-> ?^U-4- t KP + V-5- t e 
rt-^TJU^x-jU) -2 ^;U^P/^>. 2, 2 
-fx (3-v9P^*yil/-4-t KP+v7i- 20 
JU) ^D/\°> % 1 , 1 - ex (3, 5 - V t e r t - ^ 
fiU-4-tKP + v7i-Jl/) 1, 1 - ex 

(3, 5-ysec^-4-tKP + v7i-JH 
> £ 1, 1-eX (3-v^P^vil/-4-tK 
D+v^x-JU) y^P^X 1. 1 - ex (2- 
tKP+y-3, 5-v t e r t -;7^u^xx;u) x 
£ 1, 1 - ex (3-/-;i/-4-tKP+y7i 

-iU) 2, 2 -ex (3, 5-v t e r t 

fil/-4-tKP + y7i-« ^P/^>. 1. 1 -e 
X (2-fc KD*v-3, 5-ytert-^-6 30 
- *T)[,7 1, 1 - ex (3-^x - 

;i-4-tKP4y7i-JH - 1 -y 

4, 4 -ex (4-tKP + y7i-« >et. 
ex (4-th'P*y7nW ItBS^JUxx^fJU. 
1, 1-eX (3-7;i/tP-4-tKP+y7i- 
;U) 1. 1-eX (2-t KP + V-5-7JI/ 
Pf-P^xXjU) 2, 2 -ex (4-tKP+y 
^x-JU) -1, 1, 1, 3, 3, 3 -^^r+l-^JU^-P 
^P/O. 2, 2-ex (3-7JI/tP-4-tKP + 

v^x-;u) ^p/^>. i, i-ex (3-^;u^-p- 40 

4-t KP + y7i - 1 -7i~^y 1, 
1 -ex (3-7ibtP-4-tKP + y7ii;i/) - 
1- (p-^JU* P^x^JU) 1, 1-eX 

(4-tKP + v7i^Jl/) -1- (p-^;u^-p^x 
-JU) 2, 2-eX (3-^PP-4-tKP 

^V-^-^^^^x-^U) ^P^>. 2, 2-eX 

(3. 5-i/^PP-4-t KP+V7XZJU) ^P/\° 
2, 2-eX (3 — ^OP-4 — t KP + y7i- 
;U) ^P/^>. 1, 1-eX (3, 5-v^P ; E-4- 
tKP4y7i-)l.) 2, 2 - ex (3. 5- 50 
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y^Pt-4-th'P+y7i-Jl/) ^O/O. 2. 2 
-ex (3-^ hP-4- t KP+y7i ^P/^ 
3, 3' - v> ^;U-4, 4'-t*7iy-Jk 3, 

3', 5, 5' -t- h^^^;u-4, 4'-t*7i;- 

JU. 3. 3'. 5. 5'-f h7tert-^-4, 
4'-t*7i/Hk ex (4-tKP^y7i-Jb) 

<rh>. 3, 3 f - v^;u^-p-4, 4 ' - e ^ x y — 

JU. 3, 3'. 5, 5' — r- h^^JU^-P-4. 4'-e 
7i/-Jk ex (4-tKP+y7i-W v>^;L/ 

v^>. ex (4-t Kp+y7i-ji/) x;u*>. e 

X (3->^l/-4-tKP + y7i-W XJU*>. 
ex (3, 5-y>f;i/-4-th'P + y7i-W X 
jU*>. ex (3. 5 -v^P^E-4- t KP + i/7i 
-JU) X;U7t^>. ex (4-t KP+V7XZJI.) 
x— ex (3->fJI/-4-tKO + y7i- 
JU) x— ^;u s ex (3->fjl/-4-tKP + y7i 
^^-x— ^;u % ex (3, 5-v^^;u-4-t 
Kp+v7i-ji/) x— ex (3, 5-v>^;u 

-4-t KP + y7i-il/) ftx-fJk 1. 1-e 
X (2, 3, 5-h l J^fJl/-4-tKP + y7i- 
JU) - 1 -^x ~;U> £ > x 2, 2-t*X (4-tKP 
+y7i^) Kf^lX 2, 2 -ex (3 -> ^JU- 
4- t KP + V^xXjU) Kf*l>. 2, 2-t*X 

(3, ;u-4-t KP+V7I-JU) Kf^) 

1 , 1 -t*X (3 - t e r t -^JU-4-t KP 
+y7i-^) -1-7i-iH^X 1. 1 - ex 

(3, 5 - V t e r t -^JU— 4 — t KP+y7i- 

;u) - 1 -^xx;ux$i>, 1, 1-ex (2->^;u 

-4-t KP+y-5-y^ P^y;i/7i-W -2 

->^;ut/p/*>. 1, i-ex (2-t Kp+v- 

3, 5-ytert-^JUiijH 2, 2 

-t*X (4- 1 KP + v7i~JU) ^P/O^^^JUX 
x^;u. 2, 2 -ex (4-tKP+y7i-JI/) zfa 

/<>»x^juxxtji^ >f-«j-f>ex7iy- JU. 

^>eX^7Uy— JU* 2, 2'. 3, 3', 5, 5'—^ 

^-ju- 4, 4'-e^xy— ex (2-t K 

P^-V^xx;u) 2. 4'-^f L/>t^7i 

/— JU. 1, 2 - ex (4-tKP*y7i-Jl/) x£ 
2- (4-t KP*y7i- JU) -2- (2-t K 
P + y7i-il/) ^P/^>. t*X (2-t KP+v- 3 

-7'j;i/7i-jn y$>. i. i-ex (2-tKp 

+ V-3, 5 -v^f Jl/7xZJl.) -2->^JU^P/< 
1 . 1 -t^X (2-t KP + V-5- t e r t -3? 
fJl/7x"JI/) X^>. t*X (2-t KP + V-5-7 
x -JU^x > £ 1, 1 - ex (2-y^JU- 
4-t KP + y-5 - t e r t - ^f il,7xZjl,) ~J $ 
t*X (2— >^JU— 4 — t KP^V-5-y^P^ 
^rVjU^x ~ JU) 2, 2-t*X (4-tKP* 

V7XZJU) 2, 2-t*X (3-y^JU 

-4-tKP*v7xZjl,) 'O^T^V. 2, 2-t* 



( 11 ) 
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X (3, =f-)l>-4 — t KP*v7i-iH 'O 

£t^>. 1 . 2 -t*X (3, 5 - v t e r t -:?^U 

-4-tFP+y;i-il/) x£> % ex (2-tKn 
+ V-3, 5-Vt e r t - ^ J- jl — )V) > £ > % 
2, 2-t*X (3-^f'j;^4-tKP+v7i- 
JU) ^P/O. 1, 1-t*X (4- 1 KP^Fv^x - 
MO -1- (p HP7I-JH x£> % ex (3, 

5 -v^;u^-n-4 - 1 KP^-v^x-ju) e 

X (3, 5-V^;U7hn-4-t KP+V7I- JU) - 

1 ~Z7x -JU^ ex (3, 5- v^;U^"P-4- 10 

t Kp**>7i — ;u) vZ7xxju>$> % ex (3-3? 

Jl/tO-4-t KP+V7I-W V7i-juy £ 

2, 2-eX (3-?DD-4- t KP**>7i- JU) 
^D/^>. 3. 3', 5, 5'-f h7ter t-^ 
-2, 2' -t*7i/-ik 2, 2' - v7 'J;U-4, 
4'-e^x/— 1, (4-t KD+V7 
x-JU) -3, 3. 5-h'J^f^-V^P^+*>> 
1, 1-t*X (4-tKP + v7i-JI/) -3, 3, 

5, 5 ~r ^JU-v<7 P^+f>. 1, 1 - ex 

(4-tKP*v7i-Jl,) -3, 3, 4-h , J> : 5F;U 20 
-V^P^X 1, 1 - ex (4- t KP+v7i 
-3, 3-v^^JU-5-X^;U-v^7 P^s^F-th 
1, 1-ex (4- 1 KP + v7i —M -3, 

3, 5- h'j* f;i/-v^p^>^x 1. i-ex 

(3. 5-V>fil/-4-tKP+v7i-il/) -3,' 
3, 5- h'J>^U-v<7P^-9->. 1. 1 - ex 
(3, 5-v7i~Jl/-4-t KP + V7IHJU) - 

3, 3, 5- h'j>^^-v^p^-^>. 1. i-e 

X (3-yfJI,-4~fcKP*v7i-W -3, 3, 
5-MJ>f^-v^P^-9->, 1, 1-ex (3- 30 
7i-JU-4-t KP + V7I-W -3, 3. 5-h 
U^fJi/~v^P^X 1. 1-ex (3, 5-v 
<7 PP-4-t KP*v7i — JU) -3, 3, 5-MJ 
> ^ju- v^n^+f 9, 9-ex (4-tKP* 
V^x ^JU^"U>. 9. 9-eX (3, 5-v> 
^il/-4-tKn+v7i-W ;?;u;J-U>. 1. 1 - 
ex (3, 5-V^P : E-4-tKP*v7i-;i/) - 
3, 3, 5-hU>fil/-v^P^>, <*. or-e 
X (4- 1 KP + v7i-JU) -1, 4-v^7^Pt c 

[0046]*f:, i?t KP*i/'<>i?>S**ia(D» 
Kn*i/K>Hf>t LTI*. U*/;UW — iU. /W Kp 

[0047] Sfc. *E (4) (D«yilLJ|Hai?fe**— 50 



20 

h»»il±* j£B$xx^JU. ««/V5-f Kfciffc 

k v hu— k ex (<7pp 

s**:wu*— #*— k ex (v^x-;u) a— tk* 

V3?^U* — /ft*— K VV^PA+y;^~^^- 

[00 4 8] *^<DfitffiStelcffltxSS5»Tia 

^Si:. MJX (4-tKP+v7i-W 
4, 4'- [1- [4- C 1 - (4-tKP + y7i- 
)l>) - 1 ->^JUX5=JL0 ex 
7i/Hk 2, 3, 4, 4'-f h7tKP + y^> 
771^X 4- Cex (4-tKP + v7i-il/) > 
-2-^ h + y7iy-Jk h'JX (3->^;u 
-4 - 1 KP+V7I-JI.) 4- [ex (3- 

pi^; U _4_ t KP + V7IZJH -2->F 
+y7i/-Jk 4- [ex (3, 5-y>fJl,-4- 
tKP + v7i-JW >fJl/).-2-> h^>7i/- 

;k 1, 1, i-h'jx (4-tKp+v7i-W x 
1, i, 1-h'jx (3->f;u-4-tKP* 
v^x x£>, 1, 1, i-h»jx (3, 5-v 
>f;i/-4-tKP*y7i-ii/) x£ h'JX (3 
-^^ju-4-t Kp+v7i-;u) h«;x 

(3, 5-y>fJl/-4-tKP^y7x-JU) 

2, 6-ex C (2-tKP*y-5->f;i/7x 

-4->^ju^xy— 4- cex 

(3, 5-vyfil/-4~tKP + v7i-Jl) >^ 
JlO -1. 2-ytKP + y'OifX 2- Cex (2 
-> ^-JU— 4- t KP + V"5-v^P^yjl/7i- 

ju) y^;u] -7iy-Jk 4- cex (2-y^;u- 
4-fc KP + v-5-y^P^vJl/7irjb) > ^ 
;U] t1, 2-ytKP + y'O-tfX 4->^>IU^x 
— ;u- 1 , 2, 3- MJ t KP*y^>-tf>, 4- 
C (4-tKP + y7i^JU) ^JU] -1. 2, 3- 
MJ fc KP*->'<>tf^ 4- Cl - (4-t KP*y 
^xx;u) - 1 ^;U-x^JU] -1. 3-ytKP 
^V^>"tf>s 4- C (3. 5-v>fjl/-4-tKP 
+ y7x^) -1, 2, 3-h'JtKP^rV 

K>-tf> % 1, 4 -ex ci-ex (3, 4-vtKp 

^y7i-Jl/) - 1 -^fib-xfjl,] '0-fcf>. 1, 
4-exCl-eX(2. 3. 4-hUtKP + y7i 

- 1 ->^;u-x^;u] ^>-tf> % 2, 4 -ex 
C (4-tKP + y7i-iU) >^n/3 -1. 3-vt 
KP+v"<>-t?> % 2- Cex (3->fil/-4-tK 
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P+i-Ox-OU) 7i;Hk 4- Cex (3 

^U, 2- [If* (2-^^JU-4-t KD*y7i-f 

;u) y^jiO 7iy-Jk 4- cex (3->^;u-4 

- t KO + v7i- JU) - 1 , 2-vtKP* 

v'O-tfV. 4- CbfX (4-tKP+v7i-iH * 
-2-Ih + v7i/Hk 2- [t*X (2, 3 

— 4- [tfx (3, 5-V^fJI/-4-t Kp**> 
7i-^) >^JU] 7x/-Jk 3- Cex (3, 5- 10 
V>fJl/-4-tKD*v7i-« >^;UD 

2- [tfX (2-tKP*V-3, 6-v>T^U^ 

x -ju) ?xy— ju, 4- cex (2-tKn 

JU. 4- Cex (3. 5-y>fJl/-4-tKP+v7 
x ~;u) > ^JlO — 2 — y h+v7iy- JU. 3, 6- 

CtfX (3, 5-vyfJl/-4-tKP + v7i-Jl/) 
2-yt KD*v^>if>, 4. 6 - 

[fcfX (3, 5-v^fJI/-4-t Ko + y^iZjb) 
>^JU]-1, 2, 3-h'JtKP + y^^X 2- 20 

[tfX (2. 3, 6-h'J^fJI/-4-tKP*y7i 

-;u) y^ju) 7i/- ju. 2- cex (2. 3, 5- 
h'J^f^-4-t KP*y7i-;i/) p^^juD 7i; 

— JU. 3- Cex (2. 3, 5-h'J>fJl/-4-tK 
D^V^x-JU) y^JU] 4- CtfX 

(2, 3, 5- h'J^^U-4-t KP + V^xZljU) 
7i/Hk 4- CtfX (2, 3. 5-h'J> 
fJl/-4-tKP+y7i-W >^JU] - 1 , 2-v 
t KP**>'0-tf>. 3- [t*x (2-y^;u-4-t 

Ka+v-5-y^P^yJU7x-^) >^JU] ?x 30 
y — 4- (t*X (2-yfJL,-4-tKP+y-5 
-V^P'S+vJU^x^JU) 7i/Hk 4- 

[ex (2->f Jl/-4-t KP+y-5-y^ P^+ 

v;u^x -;u) y^;u] -2 -y h+y7iy- ju. 
2, 4. 6- (h'JX (4-t KP+y7i-Wf 
;u) -1, 3-vt KP*y^>-tfX 1, 1, 2, 2 
-^h^ (3->fju-4-tKP + y7i-« x$ 
1. 1, 2, 2-^h^ (3. 5-v^^;U-4- 
tKP+y7i-W i^X 1. 4- [ (ex (4- 
tKP^y7i-;H *^A0 ] 1. 4-v 40 

Cex (3->^;i — 4-t KP+y7i-Ji/) y^ 
juD ^<>if>. 1. 4-v cex (3, 5-v>^;u- 

4 — t KP^rVT7x— JU) K>-tf> % 4- 

[ 1 , 1-ex (4-t KP^y7iz;i.) x^U] y 
-U (2, 4-yt KP*y7i-JH (4-tK 
P+v^x-jU) ^rhX 2- Cex (4-tKP+y 
T7x ~ JU) 7i/Hk 1. 3, 3-HJ (4 

-tKP + y7i-ib) ^r/SM^If&fU Ctubl* 

[0 0 4 9] £fc. *SIBJ3fCffll^S^Ifift:7^UA 50 
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zmtfL^zmmiztsi^xi*. *e (5) zms-t-z^ttf 

[O 0 5 o] 

1^ (a) /[(a) + (b) ]^0. 05 (5) 

xy-;u^^^ij^T?J^ffi^ii-*^;l$M^^ (A. c 

onix Ind. Eng. chem. ,51, 14 
7, 1 9 5 9^ W4MB3 7-5 5 9 9^4**B) . B 
K<t 2«07iy-JU$^bV^y^(DM 
MEffttT-CaHftf 2ffi(D^<t 2«CD^x 

(^H38-26 29 9f^«) . *t«*L 

u *»aic»»i* L»fc 2M7iy -;u<t 

SSOl^a (W. M. EARECKSON J. Pol 
y. Sci. , XL399. 1 959^ 4$^Bg4 O 

-i 9 5 9§^s) *a«*if&*i*i<. «ic»a«^a 

*X^>K»S(DffilE<*»^r*&S7hX7h>KSS 
2 i7 1 / -il/J h U jU7 5 >ft <b*^S 

[005 1] **8H0)tt«**f-fflL^*L«»»™rtl 
S<t LTI£. 7iy — JU. <7 \s % S—)U % p- t e r t - 

=5<< h\ >^ ^x^-ju^p^^r h\ ^x - ;u^7 □ n 

[0 0 5 2] **W<Dtt«*«ICjfll\&;fc«»#™fi 

7i/x mj?x-ju*x**— hftif^ssinfiieftiR 
S'J^ ^ju-^>^»y. iHbi»jh#j*taiiDLrtft 

[0 0 5 3] **ffl(D(Stffl*telCffll\t>*LS«»^iBrRl 

rfcy. ca>J:5ft»«i:LTI*. 0Mb>7U> % ->P 
P7^;UA. 1, 1, 2, 2— t- h7^PPX^X 1. 
2-yi7PPi$X f ^7th'P77X 1. 4-v 
hux +yux r 
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mmmtttt (dso vwttotti&nLmjzmz&vm&tf 

[0054] -W:lciS»Ti2(Ri^-i*;uA<ti**iBrp)(D^ 
-SffStfJieft^isi <t *<oit«*iRii=ffl«*«* £ c 3-tt 

fc7-<;uAT3bi.„ te$Bg.tl*, 81)1 d t V 4 JUA0)iS 10 
A*ia£-t©It3£*r«0£<DHlff** (An : «B«f¥) 

L\ a*%<D&Jt5 5 0 nm-CtfrlHfc6<1 5 n mJii-tT? 

-e-rons^isioaftT** y/j%*L^»*ii:*ft*MJi*tt 
<& o *»w t?i*i*i= y a&iMB y liiftwit-ciftw 

[0 0 5 5] -*l=tt«««tl4l*a><S»T-iBrt7W 
JUAfribfc -54, <*><!: 2l*lU±CDf§litt^<b&:-5te4§M7 

[Si 7 -c iui* i: i= «fc o r a)36ss**<JiLMs 

ft. fttttticii/Kux^u:^ /K y t y u — i* . 30 

JU. /Ky;*Jl/7fc>. tK'Ji— ^ju;*ju*;> s 7=E;u^r 

. [OO 5 6] — t&lzHS&^-Wifa-? <f )l,l*titfaWifa<Dlgi 
»T7^JUA$lWU*L-hl-Sl»Lfc7^;uAT?&y, & 
ftffi£<DE[S]7j [6] t -ta>it£*ffiil=BSr*eS£ C 

tz -y 4 jisjuvfo&o tiLttm 1 14. mm d <t ? < ^aoe 

ft£ft<t*<7>iE£73lS]<t0)Btlt*^ (An : SBtfW) 
twatSSAn • d (l/$f-V3 >fit) tLT^l 
£*lfto ^BJ<D<4ffill7-f ;UAI4RfiS (R (400n 40 
m) / R (5 5 0nm) ) A<^^L^Z <h T^U? 

^Bjrofeffl^7-f^A<DA n ■ d^Ktt, 1/4;£ 
Bi7-c;UAI|CDA n • d t IS <f -£(7) 

««. flM@d^»<-r**tpitir'fcy. *fci*sE#« 

**T1f. A n < LTt 1 /4;fiHifflH?tt$ 

tzth. leiSlS (S#0E) £S§#>T.. BEAA.^£&#L;fc 50 
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y, *f-(4BSJld^Tlfr;Wgfc-r**tsiHglc^i.„ 
*fc*HF-«Uftl=«fcoTI*. ±tft(=ftB8r*j£#££*$ 

tf). XlcEffilft (B#K) ^TifftditfT-^fto 
[0 0 5 7] ifi^» tttHtttSX&ttlcSUK-fftMEl:: 

l+ftcttffrbftTOfto **Wa>Jl<©«BSr* 
m^tt^^oteffi^^^JUAli. iE<D«B»f*^t-3 7 

[0 0 5 8] ^BjroeffiM^^iUAIiSBJ-CfeSClt 
A<»*L<. ^— Xflt3%JilT. ±3fctSl21ifl3M48 0% 

[0059] *flewai(iffia7Y^/»<D»ft*fttLr 
frMis^TJvUk'oyZJisM^TsT)^ hy ^^^x 

JU. yy-try /K'Ji^U^^y a— JUft 

I4<iffl^#ttlc t'Pti f> -T^® ^ i>fc to/K y 

mm-fttti oms%w.TT*fo&^ki>m&L<. *y» 

* L < I* 5 «g% JilT V tb -5 C <t A<& t L L \, 
[0 0 6 0] B#Bf(C(4. 7^JUA|!}BgB#lcffl^fc*^ 

1 //m~5 O O A< m"C?fe*C:<tA<Sf^LL^ ^Cfc**BJ 

[0061] **ifloi4ffiStRi*. «i)«3tv*«is«cro 
*-vi/2*fttefc*ia-r«*4, 1/4 

jfifttSro^^-l* 8 0 n R(550nm)^1 80nm 
■Cfc^CiAmK. i'JfffL<li100nm^R 
(550nm)i1 60 nmfSS. 1 / 2 ;S^1SG) 

ig^!42 20nmSR(550nm)S3 20 nmtfeS 
C<tA<»^L<. «fey»*L<l*2 50 nm^R(55 
Onm)S300nmTM. 3=fc. *^B^tD^ffi^ 
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[0 0 6 2] &tz*f£W<D&mm?'( )lsl*&&.T0)mtfl 

k&T'ZZo CClC0i|£=£lf3<t;fc:g5 5 0 nm"C2 1 
2. 5 nm(W4ffli${|Oy^ntl/7i' 7 -r ;u 

A<t;£ft5 5 O nmt7 5 n mOTi4ffiH$-J#0 RfiSA< 

-f ;UA £«H L fcttffifttt* Rdifefc <!: nf^= f# t> 

33tfi^1/5;)£filcLf=y, «HSJt£ffi§:CDftl£lc 
■TSc:i:T'ffiRffi3t1S^I#-SC<ttT7#-5o kfc, RGI 
ftffi, «R{S3ttBOTfilfiEl*-^lclSS*tlStOTr*li^ 
I*. 

[0063] 

[oo6 4] mmmi 

mm&m%T* swfi/X4 0m i )*ir>^;u^> 

t / l Jf>t"^7i>'-/K4 4mmol). 9, 9 - t*X 
- (4-tKD+7i-)l/) 7;i/tb>(3 6mmo I) 
fc<fctf MJx^;U7 5>(1 6 8 m mo I )£jl£L. iK 
tfTFifttfLfc. (8 Ommo I), fc^^ h'Jlf ^7 5 
>(1 6 8mmo I )£;1^U iK^TJStf Lfc,, C<Dj§ 
^Ic^i-^/t-x^/^l/^iJ^O^-f K(6 Ommo I )(D 
SS^fUXl Om I 1 5g-Mfrl*TjftTU. 30 

5ST^7^ST?6 0^ratg^Lfco MO. 
5 8 4 tmo I / I T'fc-S h U fcZ.fXOi&it* =f- U> 

1.41m 1)51 BShbM+TSTFU »T»T 
*6 0#IHiH*Lfc. *0!>tt« Slfcjgft^x*./— ,U2 
000m I (rttALTWau. ^K'Jv-^ilSffiLfc^, 
(Dl^y-JHOOOml (2)*/I$/Hl.= 1/ 
1 jl^JSiSl 0 0 0m I (3)7j<1 OOOm I <DmV£.f& 
Lfctf'JV-fcfcjfK |£«LTB WOT Wfllt&* £4X1*9 

0%t?^fco 

• [0065] ft^Htn»^DSC (ir-Ya-tT 40 
I« (*) K: SSC5 2 0 0) lCT#9*te»afiE* 

hSSIMOii^l*. *ltJ**l/:/l::»»aFt*\ 

#y 7-B»»aiaE i 5 w 1 0/6(75 k— ^»a*f*« l 

.tICcfcoT*** (>7^JUA^fc 0 fb^lfc+V?. h 

?.f ;uA£SJt2 o o°cr*2. of&ic*s^i6jga i tts 
#*ipirosfffiajjs*<7)tbi4i : itLfc. n^Mzv 50 
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(tt) tt: RETS-1 1 OO) JfflOt, 454fca>£ft 
G>tt«**aij£L/i:. B&r*fc#t:&14©«iigl4. UZt- 

•>3 >A<8 0-2 0 0 nmlilT<DiI£, l£3el::»B£;h. 
fc 2 fltOTfg JfcfiOIHlClS P> tlfc 37 -f )\,J*0>m#U £ 4 5 
" ^r6]lcWg^1+. *a>±f::fc&fri;#>B&r*ll£1£ft< 
IE££:bfroTt*&mBg5 O nm(&#y h 

* -5 o * (D% W]\ •& < o fc ^ W & tLfc 7 -r ;U A 1 4 B iff 
^M^ttl4IE-t?fe LJ . Ugltftli-t©*- t> ttfc 7 -< JUAI4 

tfcb o T P> C «)B 8r***tt A<ft fc* £ *>fr o T t 

■a-T*^Sia^-y-fcii^i4. «a>«Mii«<«Eofe&». 
btitzv* ;uAi4BSf *M^tti4^-efc y eg < j&mtf. 

[0 0 6 6] 3IJfi^|2 
a*5?BI^T. «ft>fl/^(40ml)>fl:>fM^ 
v'Jf>t*X7i/'-JK3 0. 4mmolh 9,9- 
t*X- (4-tKP+7i-JI/) -7JU^-U>(4 9. 6 
mmo Dfiitfh'JIf^TSXl 6 8mmo l)^ 

Bi/^P7'(' K(6 Ommo I ) t7)Jg-(b> 1 Om 

0«-p B lS#Lfco ^<D^. iBIO. 5 8 4mol/IT<fc^>h 
'J Th^yxO^ty^ 1 1 . 4 1 m t )£ 1 5 

«-*M*TSTU aST»7«6 0»|Hl«i*Lfc. ^0) 
ft, fifEi§i$Sif^-^2 0 0 0m I IcfSALTSJ* 
JK'J 7— eWRLfett. (DlV-JHOOOm 
I (2)?X/I^> / — ;U= 1 /I ;1^j§;1?1 O OOm I 
(3)*1 0 0 Om I <DMV£.f$.l,tz#') V— *gtit. |£ 

mLxstocDwmwttuzma 8%T-mtzo o^ti 
#ass2 1 o°c, m#mm*-\. 7i^zLtzmmt. 
mmmi t mmcD^mx-mmy ■< >\,mi lt mm tfc„ 

[O O 6 7] Hlifi0H3 

Smi?SlttT. tg'lbP l 5 1 U>(4 Om I )*P\Z 1 . 1 t*X 
(4-tKP + ->7i-JW y^P-\+-y->(3 6 mm o 
I). 9,9-tf*.- (4-tKD + 7l-JH 

>(4 4mmo I h 'J = >( 1 6 8 mm 

K(6 Ommo I )CDtg^>^Ul/ 
(10m l),^a$1 5»|yiAMtT5STL. ;TST*I7&^ 
St6 O^iaittf Lfco x-OTft. ifiJSO. 5 8 4m o I 

/ i r-fei) h ')fc*fy(Dt&it*T u>?&jK(i i.4i 

ml)?1 5»AMtr;-STL, ST$l7ft60^«t i l ! 
Lfco x-Wft, SiSj§a^x^y-;U2 OO Om I lcf£ 
ALTSSL, ^y^-^Iltl5Lfcft. (1)x^/-JU 
1 O O Om I (2)7K/X^ /— ;u= 1 / 1 jl^gjgn 0 
0 Om I (3)7K1 OOOml 0)MT-£.f& Ltr /KM V — ^ 
ft». ft»LrSfl«I©«IBtt3|5*JR*8 5%'e»fc. O 
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•3l*TE#SBE*2 0 0°C. E#«**2. OtelcLfc 

[0068] SJfctfi] 4 
SM2?llftT. Sft>fU>(40ml)tl:tf^7iy 
-JI/A(24mmo I), 9,9-fc?X- (4-tKP + 

->IU) ^l/tb>(56mmo Dfcctl/h'Jxfil/ 
75X1 6 8mmo I ) JSp L * jKftTflt&Lfc. C 
(D&ffiZ? x-M/7hX*>Iftv£ D^-f K(6 0mmo 

I )^k>fb>(1 Om I 5*HIHftW+T» 10 

TU »T«7ftliat6 0#Pdl«tfLfeo -to)** S 
JgO. 5 8 4mo I / I -Qfoh h 'J /hxyXDJ&te* =f- 
1.41ml)*1 5^MtT;*STL. ;TST 
*7*6-0#BI«#Lfc. JEB»«*x5ry- 
jU2 0 0 0m I Ic&ALTSttL. ?K"J v— *3M» Lfc 
« % (i )x$y — jui o o om i (2)7K/^£ / — ;u= 

1 X 1 Bft&ft 1 000ml (3);KlOOOml tf>JllT 

*8 5%"C»fc. ^-^l^TE#aS*2 1 5°C. ffi#fff 

7»cLfctt»Mfc ttfll tB»0*ftT?E 20 

[0069] vasm i 

o" (tBftea^b* (*) Si) tffit^r. s#st£i 
5 o°c. mwfemz i . 4«icLfciam*. nffi^ 1 1 

[0070] JtfSfliJ 2 

$1. 1 ftlcLfcBini** HJ£#J 1 &ntt<D£ft-eEA 30 
?*JUMfcLTlWBLfco SMt«1~4±i«MHl -2 
(O^Tf^J«LfcE^^^^A(DPfflte**ffofco & 

[007 1] 
Ml] 
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